Vasopeptidase inhibition prevents nephropathy in Zucker diabetic fatty rats.
Blocking the renin-angiotensin system is an established therapeutic principle in diabetic nephropathy. We investigated whether inhibition of both neutral endopeptidase and ACE (vasopeptidase inhibition) can prevent functional and morphological features of nephropathy in the Zucker diabetic fatty (ZDF) rat, an animal model of type II diabetes. Homozygous (fa/fa) ZDF rats (each n=15) aged 10 weeks were treated with placebo, ramipril (1 mg/kg/day in drinking water), or the vasopeptidase inhibitor AVE7688 (45 mg/kg/day in chow). Metabolic parameters and renal function (metabolic cages) were assessed at baseline (age 10 weeks), and at age 17, 27, and 37 weeks. Twenty heterozygous animals (fa/-) served as lean, nondiabetic controls. At age 37 weeks, the animals were sacrificed and the kidneys analyzed histopathologically. Overt diabetes mellitus (blood glucose >20 mmol/l) was established at age 17 weeks in all homozygous ZDF rats. In the placebo group, urinary protein excretion increased progressively from 8+/-1 (baseline) to 342+/-56 mg/kg/day (week 37) whereas diabetes and proteinuria were absent in the lean control group. Ramipril tended to reduce albuminuria and morphological damage (p=ns) but AVE7688 virtually prevented albuminuria (33+/-12 mg/kg/day, p<0.05 vs. ZDF placebo) and drastically reduced the incidence and severity of glomerulosclerosis and tubulointerstitial damage. In ZDF rats, development of diabetes mellitus is accompanied by functional and morphological kidney damage that resembles human diabetic nephropathy. Diabetic nephropathy can be prevented by chronic vasopeptidase inhibition.